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(54) Title: V-SHAPED FILTER 



(57) Abstract 



A filter element including a plate (10) between 1.0 and 10 millimiters 
thickness havinga plurality of generally long filtering elements (12, 12', 12') of a 
preferrred thickness in the range of 1.5 and 5.0 millimeters. The elements (12, 
12', 12') may be arranged in long generally parallel rows (32, 32', 32') including 
a portion with generally parallel sides and diverging generally V-shaped sides. 
Each filter slit (12) has a transverse cross-section that includes an inlet channel 
(20) and outlet channel portion (24). Each inlet channel portion (20) intersects 
its respective outlet channel portion (24) internal of the filter elements. The inlet 
channer portion (20) includes generally parallel planar opposed side walls (36, 
36'). The preferred inlet channel portion (20) has flat, smooth parallel planar 
opposed side walls. The outlet channel portion (24) includes diverging planar 
opposed side wails (38, 38'). The preferred outlet channel portion (24) has flat, 
smooth diverging opposed side walls. The entrance of the outlet channel inter- 
sects at the exit.(34,.34') of said inlet channel and diverges outward to the exit of 
the outlet channel. 
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V-SHAPED FILTER 

FILTER TECHNICAL FIELD 

A self cleaning slit filter plate having slits 
with an inlet channel with generally parallel flat 
side walls starting at the upper flat surface of 
the plate and* having the inlet channel connected 
to an outlet channel having diverging planar 
opposed side walls. 
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BACKGROUiro ART 

Plate slit filters having intermediate 
transverse cros s- sections with an inlet channel 
and outlet channel have been constructed in the 

5 past. Their cross -sections show a parallel wall 
inlet channel of relatively great width and/or 
depth as well as diverging wall outlet channel 
leaving pocket for the accxmulation of foreign 
material outward of the intersection of the 

10 inlet channel and outlet channel. The present 
invention is directed to very small plate slit 
filters with an outlet channel cross-section 
which works in complimentary relationship with 
fluid flow patterns to prevent build up of 

15 trash and debris in the channel. The present 

invention makes the inlet channel shallower and 
the outlet channel correspondingly deeper and of 
a particular configuration. 

20 
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Disclosure Of The Invention 

A new and improved filter element including a 
plate between 1.0 and 10 millimeters thickness normally 
having a plurality of generally long filtering 
5 elements of a preferred thickness in the range 

of 1.5 and 5.0 millimeters. The elements may be 
arranged in long generally parallel rows to insure 
. symmetry of the cross-sectional shape of the 
filter channel including a portion with generally 
10 parallel sides and diverging generally V-shaped 

sides. The arrangement of filter elements one to 
another can be of any form lending to ease of 
manufacturing and servicing. The plate may take 
shapes such as a flat plate / circular plate, 
15 convex or concave plates or other shapes. 

Each filter slit has a transverse cross- 
section that includes an inlet channel portion 
and outlet channel portion. Each inlet channel 
portion intersects its respective outlet channel 
20 portion internal of the filter elements- The 

inlet channel portion includes generally parallel 
planar opposed side walls. The preferred inlet 
channel portion has flat, smooth parallel planar 
opposed side walls. The outlet channel portion 
2 5 includes diverging planar opposed side walls. 
The preferred outlet channel portion has flat, 
smooth diverging opposed side walls. The entrance 
of the outlet channel intersects at the exit of 
said inlet channel and diverges outward to the 
30 exit of the outlet channel. Thus, the depth of 
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the inlet channel plus the depth of the outlet 
channel equal the total depth of the filter element. 

The transverse cross-section of the outlet 
channel is a terminated "V" shape with the 

5 narrower portion intersecting the inlet channel. 
The intersection may be a sharp point in cross- 
section or a curved line in cross-section. The 
inlet channel connected to the outlet channel 
utilizes natiaral flow characteristics of the 

10 fluid to maintain a clean filter element- 
It is an object of this' invention to provide 
filter element with a self cleaning inlet and 

outlet channels 

It is another object of this invention to 

15 provide a relatively thin plate filter element 
with a plurality of through filter slits having 
a shallow inlet channel of flat, smooth parallel 
planar opposed side walls and an outlet channel 
of flat, smooth diverging opposed side walls. 

20 In accordance with these and other objects 

which will be apparent hereinafter, the instant 
invention will now be described with particular 
reference to the accompanying drawings. 

Brief Description of the Drawings 
25 Figure 1 is a partial planar view of the 

filter element from the upstream side. 

Figure 2 is cross-section side view elevation 
of the filter element taken along line 2-2 in Figure 
1 and looking in the direction of the arrows. 

30 
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Figure 3A is a cross-sectional view of the 
filter element taken along lines 3-3 in Figure 1 
and looking in the directions of the arrows. 

Figure 3B is another embodiment of the filter 
element shown in cross-section to illustrate the 
rounded intersection of the inlet channel and 
outlet channel. 

Figure 4 is an enlarged view of one end of 

the filter slit. 

Figure 5 is another enlarged view of another 

end of the filter slit- 
Figure 6 is a cross-section of an additional 

filter element. 

Preferred Embodiment of the Invention 

Referring now to the Figures 1, 2 and 3 the 
filter plate 10 with an upstream surface 16 is 
constructed from stainless steel plate or other 
metals or other material in which there are a plurali 
of through slits 12. The plates preferrably may be 
1.5 to 5 millimeters thick, or thicker. These filter 
slits 12, 12' and 12" are arranged in a plurality 
of generally parallel rows 32, 32', 32". The filter 
elements may be arranged in other configurations. 
The filter element may be straight as illustrated or 
in other configurations such as arcuate. 

Each through slit 12, 12* and 12" comprises 
an inlet channel 20 intersecting the upstream 
surface or side 16 and an outlet channel 24 which 
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exits the downstream side 18. The inlet channel 
20 and outlet channel 24 intersect at a line 12 
as shown in Figure 2 and a point 34 and 34' as 
shown in Figure 3A internal of the filter element 
plate 10. The inlet channel 20 is established in 
the upstream side 16 and the outlet channel 24 
is established in the downstream side 18 by 
removal of material from the plate or by molding 
the plate. 

In all embodiments the inlet channel 20 has 
smooth, flat parallel planar opposed side walls 36 
and 36'. The entrance is at surface 16. The 
width of the channel is narrow. The depth of the 
channel is shallow. 

In all the embodiments the outlet channel 
shown in Figure 3A have smooth, flat diverging 
planar opposed side walls 38 and 38' . The outlet 
channel 24 diverges from its entrance at the 
intersection points 34 and 34" within the inlet 
channel 20. The intersection between the inlet 
channel and outlet channel is important in that an 
abrupt fluid pressure drop is created at the 
intersection of the inlet channel and outlet 
channel preventing collection of debris within 
the filter element. No pockets, or undercuts are 
presented to the passing fluid. The outlet 
channel is generally V-shaped, but may be of 
other shape which provide the self cleaning of 
the outlet walls by the passing liquid. 
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The depth of the inlet channel may be between 
0*1 to 0.3 millimeters but may be of greater depth. 
The preferrable depth is 0.2 millimeters. 

Another possible version of outlet channel is 
to construct the outlet channel's transverse 
cross-section having a smooth arcuate ly convex 
shaped opposed diverging side walls having 
the inlet channels narrowest point at its entrance 
50 diverging to its widest point 52 at the outlet 
channel exit. In either the V-shaped or arcuate 
shaped transverse cross-section the degree of 
divergence or angle 2 6 is between 4 0 to 60 degrees 
with a preferred included angle of 4 5-50 degrees - 
The angle being measured from the entrance point 
34, 34* or A to the exit point B. 

The filter element includes a plate that may 
be made from a stainless steel plate or other 
material including but not limited to plastic 
V7ith suitable characteristics and wear properties. 
The width C of .. the inlet slit at the entrance to 
the inlet channel is between 0,5 and 0.06 millimeters 
The cross-section area of the inlet channel may be 
a square area or a rectangular area. 

The inlet surface or face 16 of the filter 
2 5 element plate on vjhich debris accumulates during 
filtration may be cleaned by a wiper or scraper 
blade 70 made of a suitable material moved relative 
to and across the face of the filter element plate, 
either parallel to the longitudinal axis of the 
filter slits as shown in Figure 2 or in a 
transverse direction. 
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The filter slit: -.configuration is such that 
pockets, troughs or undercuts of low pressure are 
eliioinated... Therefore there are no potential poxnts 
of build up for trash and debris to attach itself. 
Figures 3A and 6 illustrate two configurations. 

The plate thickness may range from 10 to 1.5 
millimeters. The preferred thickness is 1.5 to 
5 millimeters. The inlet channel may have a depth 
22 of preferrably 0-2 millimeters. The depth 22 
may vary from 0.1 to 0.3 millimeters. The width 
C of the inlet channel entrance is between 0.5 
millimeters to 0.06 millimeters. The mid width is 

0.2 millimeters. 

In the embodiment shown in Figure 6 the 
radius R may vary but is preferrably large to 
approximate the shape in Figure 3A. 

The filter element may be used for liquids 
with viscosities above and below the preferred 
range. The pressure and flow rate ranges to 
which the V-shaped filter element can be 
suitably applied depending upon the thickness 
of the plate, but, in usual or preferred 
applications are applied at from 10 to 3 0 bars, 
or 10 to 30 barometric pressure and for 1 to 
200,000 CTobic meters per hour, but may be used 
at pressures and flows below the preferred range. 

Referring now to Figure 3B, the junction 
between the inlet channel and the outlet channel 
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34" and 34*" may have a radius or be arcuate 
to eliminate the sharp junction shown in Figure 
3A. 

Figure 4 illustrates a molded channel end 
5 40 having straight smooth flat inlet channel 
portion or wall 42 and smooth flat outlet 
channel portion 44 that may have the same angles 
as sides 38 and 3B'\ The outlet surface may 
also be shaped as walls 38" and 38'" in Figure 6. 
10 Figure 5 shows another embodiment of a 

machined filter channel end 40' having an inlet 
channel with a smooth arcuate or radius surface 
41 • The outlet channel portion 43 may also have a 
smooth arcuate or radius surface, 
15 The instant invention has been shown and 

described herein in what is considered to be the 
most practical and preferred embodiment. It- 
is recognized, however, that departures may be 
made therefrom within the scope of the invention 
2 0 and that obvious modifications will occur to a 
person skilled in the art. 
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What I Claim Is: 
1^ A filter element comprising: 

a plate having an upstream side and a ^ 

downstream side; 
a long through slit having an inlet channel 
and an outlet channel, said inlet channel 
fluidly connected at a junction with said 

outlet channel; . 
said inlet channel of shallow depth having 
a pair of smooth generally parallel 
planar opposed side walls, said inlet 
channel opening on said upstream side 
and exiting into said outlet channel 
internally in said plate at said junction; 
said outlet channel having a pair smooth 
opposed, diverging side walls exiting 
on said downstream side, 
said diverging side walls having a flat to 
convex shape - 
20 2. A filter element as set forth in Claim 1 

wherein: 

said inlet channel has a depth of generally 
between 0.1 millimeter and 0.3 millimeters 
and has a narrow width. 
3, A filter element as set forth in Claim 1 wherein 
said outlet channel has a diverging angle of 
betvjeen forty to sixty degrees from said 
junction to said downstream side. 
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4. A filter element as set forth in Claim 1 
wherein : 

said inlet channel has a width of between 
0.5 millimeters and 0.06 millimeters. 
5 5. A filter as set forth in Claims 1, 2, 3 and 

4 wherein : 

said diverging sidewalls of said outlet 
channel are flat. 

6. A filter as set forth in Claim 5 wherein: 
10 said junction between said inlet channel 

and said outlet channel is a sharp edge 

7. A filter as set forth in Claim 5 wherein: 

said junction between said inlet channel 
and said outlet channel is a smooth 
15 arcuate surface. 

8. A filter as shown and described herein. 
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